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BENDIX PRODUCTS 


Pace the Industry’s Growth and Progress! 


A thousand names are gone ... A score re- 


main to build the greatest cars in history! 
* 

Since Duryea and Haynes-Apperson founded a falter- 
ing infant industry in 1895, some 1,172 makes of 
motor cars have made their bids for public favor. To- 
day, 1,148 of these are gone, their proudest products 
largely vanished from our highways. 

Some of us, having long memories and sentimental 
streaks, may pause for a reminiscent sigh over old 
nares that played a part in our industry’s growth. 
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Two dozen makes, out of the 1,172, survive. Eleven 
manufacturing organizations, seasoned and sage with 
the wisdom of experience, build these 24 cars of today. 
A cheer for them! They are building finer cars than the 
world ever expected to see. Their names, standing out 
boldly on our Tree of History, attest the vision and in- 
telligence of the men directing them. 

Bendix Products have paced the industry’s growth 
and progress. For years, serving every car manufac- 
turer, Bendix has contributed steadily to the satisfac- 
tion and efficiency of motoring. 

The cars of 1940 will be the better for the appreci- 
able amount of safety, reliability, convenience and 
operating economy which Bendix Products provide. 
Those of 1941, already on the boards, will reflect in 
even further measure, the useful, cooperative help of 
Bendix men and Bendix Automotive Products. 
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ome Engineering Problems of 


Light-Weight Construction 


By E. J. W. Ragsdale 


Edward G. Budd Mfg. Co. 


HEN the urge is sufficiently great, even the laws of 
Nature may be seemingly set aside or, at least, 
argued with. 

Aviation has defied the spirit of the law of gravity if not 
the letter of the law. But aviation has done even more than 
merely teach us the ways of law violation. It has taught us 
an appreciation of structural values which we have not had 
before. When there was plenty of material available and 
when that material was cheap, we became rather indifferent 
as to how we used it. In fact, it became an accepted axiom 
if not a law that weight was strength. Now we know that 
that is a fallacy, and we have learned further that not only 
is weight not necessarily strength, but that weight is a con- 
tinued economic burden to anything which moves. 

Why we have been so long in arriving at this viewpoint, 
I do not know. Certainly, the basis of cost for moving an 
article has always been one of weight. It is, therefore, difficult 
to appreciate how the payload can be figured by weight on 


[This paper was presented at the World Automotive Engineering Con 
gress of the Society, New York, N. Y., May 25, 1939.] 


W HEN two hands are placed on each 

end of a piece of paper, as shown, 

and the hands moved slightly in opposite 

directions, the diagonal wrinkle, known 

as a "tension field,” is formed because 
of the instability of the paper. 


This wrinkled paper is used by Col. Ragqs- 
dale as an example to illustrate an im- 
portant principle of weight reduction. He 
shows that, because it is the wrinkle that 
carries most of the load, the unstressed 
parts of the sheet can be cut out and 
this material used in the stressed wrinkle 
to increase the stability of the member. 


Stability, Col. Ragsdale emphasizes, is 
the keynote of all light-weight construc- 
tion. In his paper, he shows how steel 
structures can be made stable, including 
stability of the sheet, stability of thin- 
walled columns, joint stability, and sta- 
bility against corrosion failure. 
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the one hand, and how the weight of the vehicle which 
carries the payload can remain a matter of indifference. If 
it costs so much to move a pound of payload, it must then 
also cost so much to move a pound of vehicle. Aviation has 
taught us that this pound costs about the same whether it 
be payload or vehicle load. You see, gravity balances its books 
far more accurately and more intelligently than do trucking 
companies or the railroads. 

When an airplane puts on an extra pound of structure, it 
loses a pound of payload. When a truck or railroad car puts 
on an extra pound, it pays for a pound of freight for every 
mile it moves. We have commenced to appreciate this truth 
even before the bookkeeping has found a way to show it. 
Accordingly, we have become weight-conscious just as we 
have become streamline-minded. The 
called light-weight construction. 

Light-weight construction can be defined as a superior use 
of a superior material. By antithesis, a flat board used as a 
beam is an inferior use of an inferior material. If laid on edge 
instead of flat, the board has a superior use, although the 


consequence is so 
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material is still inferior. Even so, there are parts of the board 
which are not worked to advantage and these might just as 
well be cut out. Eventually we have what is known as a truss. 
Here certain diagonal members connecting the top and bottom 
of the board are in tension. Furthermore, the tension is across 
the grain of the wood, and wood is not strong in that sense. 
It would be far better to substitute for these members a mate 
rial which is strong in tension — say tie-rods of steel. 

You see, we are already approaching a superior material. 

Then there are other connecting members which are in 
compression. Eventually we may find that these members 
might well be made of steel tubes. The truss then has only 
the top and bottom members consisting of wood. The top 
member is in compression and wood, owing to its bulk, acts 
very well as a compression column, especially when the com 
pression is along the grain. The lower member is in tension. 
Although wood acts fairly well in this sense, still a steel rod 
might just as well be substituted for it. In fact, by now the 
question of connections of all members has become such that 
a composite wood and steel beam becomes difficult. It had best 
be all steel. It will then be stronger and lighter. It will repre 
sent a superior use of a superior metal. 

If, in place of ordinary steel, we use a high-tensile steel, the 
beam will be stronger accordingly but, by the same token, it 
will deflect more —- too much perhaps — under an added load. 
The answer to this problem is simple. We make the beam 


deeper. 


Importance of Fundamentals 


Of course, all of this is elemental and possibly insulting to 
the intelligence of engineers. It must be remembered, how 
ever, that the very condition which brought about the need 
for light-weight construction was elemental — so elemental in 
fact that it was overlooked for years —and that light-weight 
construction itself has come about not through a refinement of 
conventional structures so much as by a stricter attention to 
the simple elements of mechanics. 

Nicolai Tesla once said: “The laws of Nature are few and 
simple. They are complicated only by our inability to think 
simply.” 

_ This statement is particularly true of structures. The sim 
pler the structure, the more effective it is apt to be. Actually 
all we have to consider is a happy combination of tension rods 
and compression columns. 

Most materials behave well in tension and will develop 
their full strength under this form of stressing. Compression 
is another matter. It concerns design. The natural tendency 
of any structural member under a compressive load is to evade 
rather than to carry that load. It is the business of the de 
signer to see that the member is held to its work. For in 
stance, a sheet of paper on edge will not support its own 
weight and yet, if rolled into a tube, it will support a very 
substantial compression. The sheet of paper by itself lacks 
what we call “stability.” This is plate stability. When rolled 
into a tube, it gains in plate stability. When that tube, how 
ever, gets too small in diameter for its length, it again will try 
to evade the load through lack of “column stability.” 

Stability of columns has long been known and established. 
The stability of thin plates has been of more recent concern. 
Light-weight construction uses thinner materials and stresses 
them higher. How important this factor is in connection with 
designing for any particular material will be evident from the 
following: 

A wooden panel is 90 times more stable than an aluminum 
panel plate of like size and weight and 250 times more stable 
than a similar panel of steel. That is the reason why light 
weight construction has had to be developed progressively first 
through wood, then with the light alloys, and finally with 
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steel. And a strange commentary is that, no matter whether 
you build with wood, whether you build with the aluminum 
alloys, or whether you build with high-tensile steel, the rela 
tion between weight and strength will remain theoretically 
about the same. 

The various considerations which lead to the choice of any 
one of these three such dissimilar materials do not come 
within the scope of this paper. Suffice it to say that, although 
their weights and strengths compensate so as to make them 
apparently equivalent, their great difference lies in their re 
spective bulkiness and hence their respective stability. A sufh 
cient story is to be found in how steel, with a 250:1 disadvan 
tage against the stability of wood and a 3:1 disadvantage 
against aluminum, can yet be fabricated so as to have an 
actual structural advantage over either wood or the aluminum 
alloys. 

Again the answer is simple — corrugate. Any paper packing 
case will illustrate the way. Paper, as mentioned previously, 
has in itself no inherent stability. 

For practical reasons such as the attachment ot corrugated 
surfaces to other flat plates it is best to use flatted corrugations 
instead of the old familiar rounded form. How wide these 
flats date be depends upon the metal thickness; in fact, there 
is a definite relation between the width of the flat and the 
thickness of the metal and the amount of compression which 
can be imposed along the direction of folding. This relation 
between flat width and thickness has been called “flat pitch.” 
The thickness divided into width gives the flat-pitch number 
for any long unsupported flat face of a corrugation or closed 
column. Using this number as a base, we have determined 
experimentally a flat-pitch curve from which we can fix for 
any given flat-pitch number the compressive stress which the 
corresponding flat face will take without buckling. This stress 
is given as a percentage of the ultimate tensile strength of the 
steel in the accompanying chart. 

For instance, if one flat face of-a column is 2 in. wide and 
the thickness is 0.05 in., the flat-pitch number is 40. Follow 
ing this number up to the curve and then across we find that 
this face may be stressed in compression to 40% of its tensile 
strength. If this strength be 150,000 lb per sq in., then the 
fat face will not buckle until over 60,000 lb per sq in. have 
been applied. 

The curve applies naturally only to very short columns. It 
is, in effect, a gage of plate stability. For column stability, the 
usual formulas obtain. These formulas, however, would be 
misleading if the faces of the cross-section happen to have 
such a high flat-pitch number that they buckle long before the 
column is stressed to its calculated capacity. 


“Joint Stability” Explained 


Still another form of stability might be called “joint stabil 
ity.” This term refers to the connections of the various mem 
bers of a structure. They cannot be eccentric, nor can they be 
flimsy, as they would be if the attaching gusset plates them 
selves were lacking in stability. And speaking of gussets 
brings up the question of plates and possible application as 
structural elements. It becomes a very basic consideration in 
designing for light-weight construction. Again a very simple 
experiment indicates the way. 

Lay a sheet of paper on the table. Place one hand on one 
end aad the other hand on the opposite edge. Now move 
both hands slightly in opposite directions. The paper will 
promptly wrinkle from one corner to a diagonally opposite 
one. Being unstable the paper refuses to accept a plain shear 
ing force and breaks into what we call a tension field. Obvi 
ously it is the wrinkle which is carrying most of the load. 
Equally obvious is the thought to cut out the parts of the 
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sheet which are not stressed and to use this metal where it is 
stressed — namely in the wrinkle. Then the diagonal can be 
made of thicker metal and automatically becomes more stable. 
Furthermore it can be built up into a tubular section in order 
to take a compression load if the shear force happened to be 
reversed. Finally, what started out to be a simple shear panel 
ends up by becoming a rectangular frame with a single diag 
onal brace. 

If we repeat the experiment with a sheet of blotting paper, 
we find that the diagonal wrinkle does not develop and that 
the blotter is apt to tear before it wrinkles. The blotter may 
lack strength, but it does have stability. So, out of this prin 
ciple comes the conclusion to use plate girders for inferior o1 
stable materials and to use truss-type girders for heaviet 
stressed and thin metals. 

This conclusion now seems obvious and simple, but ws 
have only to recall that it was not so obvious when light 
weight construction was first attempted; nor need we believe 
that the actual design work today is either obvious or simple. 
It involves the most complicated bit of engineering mathe 
matics. Many of the newer forms of analysis we owe to the 
aircraft development. 


Complex Calculations Necessary 


When the writer of this paper went to school, the classi 
torm of structure was “pin-jointed.” It was pin-jointed largely 
because that was the only way in which we knew how to 
figure it. If the joints happened to be bound by gussets o1 
otherwise restrained, the structure was said*to be “redun 
dant,” and that was bad. Even the professor could not figure 
it. Now these aircratt-trained youngsters simply revel in 
redundancies and, incidentally, produce structures which ar« 
not only far more efficient, but which test out just about as 
calculated. This result seems the more remarkable when w« 
consider, for instance, that the deflection calculations for a 
side truss of a railroad car involve 47 simultaneous equations 
and that the answer is not only found, but will prove to be 
absolutely correct. 

These modern methods of calculation have little or no rela 
tion to the “cat’s-cradle-like” diagrams which we used to draw 
in graphical statics. Instead, the truss is analyzed scientifically 
for behavior panel after panel. Since the overall result is the 
summation of the individual panel results, is the reason that 
o much of this paper has dealt with the panel, and with 
panel stability. I shall spare you, however, any discussion oi 
the methods themselves. They constitute a book and then 
another book by way of explanation. But, in principle, they 
too are simple. They do not, however, avail anyone if insta 
bility creeps in. Stability is, in fact, the keynote of all light 
weight construction. 

‘To structural stability we also might add corrosive stability 
tor, as metal surfaces become thinner and since closed sections 
cannot be painted, a corrosion resistance becomes almost 
JNApC rative. 

It is, therefore, not without significance that both types ot 
steel offered for light-weight construction claim a corrosion 
resistance, One is a group of low-alloy steels of which Corten 
is an outstanding member and, in using this term, it is to be 
understood that it is merely a convenient way for designating 
the whole group. Anyway, Corten’s claim to corrosion resis 
tance is that it quickly forms a protective coating of tenacious 
rust. This rust will not flake off as readily as does the rust of 
mild steel and, as a consequence, Corten is said to last from 
four to six times longer. 

The other type of steel used in light-weight construction is 
sta nless, 18-3. Suffice it to say that 18-8 requires no painting. 

Choice of these two steels is often a matter of economics. 
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From this curve can be determined, for any given flat-pitch 
number, the compressive stress which the corresponding flat 
face will take without buckling. 


Corten costs little more than mild steel, whereas stainless costs 
some four or five times as much. 

Where no great weight reduction is required and where the 
economics of the project do not justify a more expensive mate 
rial, Corten serves a useful purpose. Having a tensile strength 
some 30% greater than that of mild steel, there can be an 
almost equivalent saving of metal used and, having a some 
what superior corrosion resistance, there is little increased 
liability to corrosive attack through the use of thinner gages. 

Corten is competitive with aluminum in light-weight con 
struction, but it is not at all competitive with the improved 
alloys of aluminum and magnesium. For this, high-tensile 
stainless steel is required. So far, it is the only known metal 
which can compete. 

Between stainless and the aluminum alloys there is a 
strangely accurate balance of weights, strengths, and moduli 
oi elasticity. Stainless steel weighs substantially three times as 
much as duralumin and, by the same token, is three times as 
strong. The moduli of elasticity have approximately the same 
ratio. So, the choice here must rest upon other considerations 
and these considerations must be real and substantial in order 
to offset aluminum’s one big advantage, namely the inherent 
stability due to its greater bulk. 


Advantages of Stainless Steel 

Some of the advantages which urge the structural use of 
stainless steel, 18-8, are: 

Its corrosion resistance. 

Its great strength. When annealed, the tensile strength is 
go,000 lb per sq in. Cold rolling can more than double this 
figure, and yet it leaves a ductility which permits an easy 
fabrication. 


Its resistance to elevated temperatures. At 1000 F stainless 
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steel retains 60% of its strength, whereas the aluminum alloys 
are almost molten. The strength of aluminum falls off sharply 
above 500 F, 

Stainless steel has a high fatigue endurance limit, being 
79,000 |b per sq in. as compared to 25,000 |b per sq in. for 
mild steel. 

Stainless 18-8 is the only commercial structural metal, the 
impact resistance of which does not fall off at lowered tem- 
peratures. When cold-rolled to 150,000 lb per sq in. tensile, 
its Izod is 82 ft-lb at room temperature and is still 82 ft-lb at 
—100 F. The corresponding Izod for mild steel is 25 ft-lb, 
and this value falls off to 3 ft-lb at —1oo F. Just how valuable 
can be this peculiar characteristic of stainless steel is difficult 
to estimate. We only know that maintenance men in railroad 
shops and garages can bear testimony to the epidemic of fail- 
ures of other steels and metals during cold weather. 

And, concluding the list of advantages, is the all-important 
fact that stainless steel 18-8 is the only structural metal which 
actually can be toughened by welding and which requires no 
subsequent correction through annealing. This condition is 
not true of all forms of welding; it applies only to the so- 
called “Shotweld” system. With this system, we obtain joint 
efficiencies far greater than those obtainable by riveting. 

Having once arrived at a philosophy of design and an ap- 
preciation of the metals available, it remains to interpret them 
into processes of manufacture. Here, the first and most im- 
portant step is the establishing of the elements from which a 
completed structure can be assembled readily. These elements 
serve in principle the same purpose as the I-beams, channels, 
and angles of conventional construction. They are quite dif- 
ferent, however, for they must be capable of far greater stress- 
ing. The conventional I-beam or channel is suitable for the 
stresses which can be imposed upon the mild steel of which 
they are made. If they were stressed beyond these they would 
become unstable and would fail by distortion. In light-weight 
construction, the metal may be stressed even up to an elastic 
limit of 140,000 lb per sq in. This value is as least 4 times 
more than the elastic limit of mild steel. 

A further improvement over the conventional structural 
shape is that all of the metal must be used more effectively. 
Ineffective metal must be reduced or cut out. Obviously then, 
structural elements must be such as can be fabricated readily — 
the conventional I-beam becomes a built-up girder. The ele- 
ments are those required for the build-up. They consist of 
formed strips, formed to be stable under high stressing and 
formed for effective attachment to other elements. Usually 
very flexible in themselves, they become rigid when assembled. 


Strip Steel Employed 


Most of the elements will be made of strip steel. It comes 
in lengths of anywhere from several hundred feet to two 
thousand. The strips are coiled tightly for convenience of 
handling. The forming is done by drawing the strip through 
forming rolls. It is then cut to exact length requirement, and 
the waste becomes very small. This could be quite an item if 
ic were undertaken to stock standard lengths. For instance, in 
making tubular steel fuselages for airplanes, the wasted ends 
amount to as high as 20% of the total material bought. 

The formed elements consist mostly of two attachment 
flanges at the sides with the metal in between broken up into 
narrow flats, which often are beaded or curved to improve 
their resistance to compression. These elements usually are 
shaped so that they can be placed back-to-back to form a 
boxed section from which the attachment flanges protrude for 
ease of welding. All elements are designed, in fact, to facili 
tate a welding assembly and many of them contemplate an 
automatic welding. 
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It might be well to mention right here that, since light- 
weight construction involves more fabrication than does a 
conventional structure, that fabrication must be made as 
simple and as cheap as possible. The “Shotweld” process is 
a cheap method of assembly and, when organized for auto 
matic application, the cost becomes almost negligible. A thou- 
sand rivets is an item to be reckoned with. In aircraft work 
it approximates $30. A thousand weld points can be placed 
automatically in a minute or so. The cost may be five or ten 
cents—a thousand welds for the same price as two or three 
rivets. Hand welding in final assemblies is naturally slower. 
It may run as low as ten welds a minute, or as high as forty 
a minute, all depending upon the accessibility of the work. 
So, the trick is to organize as much of the work as possible 
into the sub-assemblies where easy or automatic welding 
methods may apply. 


Few Sections Used 


But, to return to the elements of construction, these ele 
ments can be reduced to a relatively small number of indi- 
vidual sections, each capable of being used alone or combined 
with others into a stronger section. For instance, in the build- 
ing of stainless-steel railway cars, the number of elemental 
sections used totals about 33. By way of contrast, the Carnegie 
Steel Book lists 367 special car-building sections in addition to 
the far more numerous standard sections which are also 
available. 

The heaviest strip used in the stainless-steel car is '4 in. 
thick, whereas the lightest is the corrugated flooring which is 
0.020 in. in thickness. Most of the truss work is built up of 
elements having a thickness of 0.05 in. The manner in which 
these elements can be combined is illustrated by a simple ten- 
sion diagonal. The base element consists of a U having a 
2-in. dimension on each side. Its area is 6 x 0.05, or 0.30 of a 
sq in. If a %-in. strip is welded to the bottom, the area is 
increased to 0.5 sq in. Then, by welding this '-in. strip 
between two U’s back-to-back, the area can be built up to 0.8 
sq in. Not only is the strength of the members more than 
doubled, but so also is the attachment area where the diagonal 
fits between twin gusset plates. Actually this connection will 
develop fully 90% of the strength of the diagonal. 

The various combinations and uses to which a few elements 
can be put depends largely upon the ingenuity of the de 
signer. Light-weight construction, in fact, is just as much a 
stress upon the engineer as it is upon the metals which he 
employs. It might be interesting to note that the author of 
this paper was first inspired to weight reduction by a fire 
stairway in an office building. Each flight of this stairway was 
calculated to sustain a load of 4850 people, yet no more than 
28 people could possibly be crowded upon it. The draftsman 
who laid it out let the contractor in for some $3000 worth of 
unnecessary iron, even at 2¢ a pound. As it took him possibly 
no more than a day to draw it up, that day proved to be a 
mighty expensive effort on the part of a very cheap man. 
When you are dealing with a weight budget, or a financial 
budget based on a metal costing 30¢ a pound, you cannot 
afford to put up with cheap and unthinking help. 

To detail the methods and devices used in designing even a 
type structure would overburden this paper. Suffice it to re 
peat that the first essential in light-weight construction is the 
will to do. When this will is sufficiently strong, metals and 
methods behave strangely well. Even engineers have been 
known to accommodate themselves. It is a strange thing that 
the most conservative people in the world seem to be young 
engineers and old draftsmen. So, the urge and the incentive 


must come from the top. Nor can the effort be relaxed. 


Weight has a habit of creeping in. It has never been known 
to creep out. 
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tenfeld Grease & Oil Corp. of N. Y.; vice-chair 
man: Eppit Mo toy, assistant chief engineer, 
Curtiss Aecroplane Curtiss-Wright 
Corp.; secretary-treasurer: CHARLES E. HarHorn, 
patent engineer, Curtiss Aeroplane Division, 
Curtiss-Wright Corp. 


Division, 


@® Canadian 


Chairman: Marcus L. 
manager, 


Brown, Jr., tactory 
Seiberling Rubber Co. of Canada, 
Ltd.; vice-chairman: N. H. Danie., general set 
vice manager, General Motors of Canada, Ltd.; 
vice-chairman, Hamilton District: James G. 
Morrow, metallurgical engineer, Steel Co. of 
Canada, Ltd.; vice-chairman, Kitchener District: 
FRANK H. Srarrorp, sales department, B. F. 
Goodrich Rubber Co. of Canada, Ltd.; vice 
chairman, Montreal District: Herpert R. 
Ho.peEr, superintendent, bus department, Mont- 
real Tramways Co.; vice-chairman, Oshawa 
District: N. C. MitumMan, production informa 
tion manager, General Motors of Canada, Ltd.; 
vice-chairman, Quebec District: Cor. F. M. 
MILLER, vice-president, general manager, Col 
lins & Aikman of Canada, Ltd.; vice-chairman, 
St. Catherines District: Witt1am A. WECKER, 
general manager, McKinnon Industries, Ltd.; 
vice-chairman, Sarnia District: W. Eric Harris, 
resident manager, Electric Auto-Lite, Ltd.; vice- 
chairman, Windsor District: Joun H. Hickey, 
general parts and service manager, Chrysler 
Corp. of Canada, Ltd.; treasurer: F. Martin 
3UCKINGHAM, general manager, Wallace Barnes 
Co., Ltd.; secretary: Warren B. Hastincs, 
editor, manager, Canadian Motorist. 


@ Chicago 


Chairman: Harry O. MaATHEWws, automotive 
engineer, Public Utility Engineering & Service 
Corp.; vice-chairman: Epwarp A. Sipp, vice- 
president, Multi-Vent Division, Pyle-National 
Co.; vice-chairman, Aeronautics: RaymMonp D. 
KELLY, superintendent, engineering research, 
United Airline Transport Corp.; vice-chairman, 
Fuels & Lubricants: Epwarp R. BarNarp, re- 
search engineer, Standard Oil Co. (Indiana); 
vice-chairman, Parts and Accessories: J. Howarp 
Pirie, editorial director, Check-Chart Corp.; vice- 
chairman, Passenger Car: J. W. Wuire, chief 
engineer, hydraulic and brake divisions, Bendix 
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Products Division, Bendix Aviation Corp.; vic 

chairman, Transportation & Maintenance, and 
Truck, Bus and Railcar: SrepHEN B. ToMPKINs, 
branch manager, Autocar Co.; vice-chairman, 
Tractor & Industrial Power Equipment and 
Diesel Engines: Wavrer A. Parrisu, engine d 

signer, Caterpillar Tractor Co.; treasurer: Leon- 
arp B. Gitpert, Chicago Branch Manager, 
White Motor Co.; secretary: Witt1am H. Hus 
NER, automotive enginecr, charge, automotive 
and aircraft department, Research and Develop 
ment Laboratories, Universal Oil Products Co, 


@ Cleveland 


Chairman: A. O. WiL.ey, director, research, 
Lubri-Zol Corp.; vice-chairman: W. G. Pt 
WONKA, superintendent, equipment and_ build 
ings, Cleveland Railway Co.; vice-chairman, 
Akron District: R. M. Risvet, chief engineer, 
automotive division, Timken Roller Bearing 
Co.; treasurer: CHarLes H. MILLER, export ser 
vice manager, White Motor Co.;  secretar\ 
ARTHUR TOWNHILL, engineer, Thompson Prod 
ucts, Inc. 


@ Detroit 


Chairman: Grorce A. DeLaney, electrical 
engineer, Pontiac Motor Division, General Mo 
tors Corp.; vice-chairman, Aeronautics: Epwarp 
A. SraLker, head, department of aeronautical 
engineering, University of Michigan; vice-chair 
man, Passenger Car: Tore FRANZEN, experi- 
mental engineer, Chrysler Corp.; vice-chairman, 
Passenger-Car Body: Joun W. Vorypxa, chief 
engineer, Fruehauf Trailer Co.; vice-chairman, 
Production: W1Li1aM J. O’Net., president, gen 
eral manager, Dodge Division, Chrysler Corp.; 
vice-chairman, Junior Student Activity: VINCEN1 
C. Youne, chief engineer, Wilcox-Rich Division, 
Eaton Mfg. Co.; treasurer: FERDINAND W. 
MaRSCHNER, Western sales manager, New De 
parture Division, General Motors Corp.; secre- 
tary: L. A. CHaminapg, chassis units engineer, 
Chevrolet Motor Division, General Motors Corp 


@ Indiana 


Chairman: ALsert L. McCottoum, sales 
manager, National Malleable & Steel Castings 
Co.; vice-chairman: Eart C. Boorn, chief engi- 
neer, Noblitt-Sparks Industries, Inc.; vice-chair- 
man: Georce L, Brinkwortn, resident sales- 
man, Aluminum Co. of America; treasurer: 
Rosert C. WaALtace, assistant chief engineer, 
Marmon-Herrington Co., Inc.; secretary: Har- 
Low Hype, Indianapolis. 


@ Kansas City 


Chairman: Rosert J. CoLiins, superintendent 
of transportation, Kansas City Power & Light 
Co.; vice-chairman: RaLtpo R. MatTHews, vice 
president, charge sales, Battenfeld Grease & Oil 
Corp.; secretary-treasurer: Harotp R. Bere, 
division manager, Ethyl Gasoline Corp. 
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@ Metropolitan 


Chairman: TuHeropore L. Presie, supervisor, 
automotive transportation, Tide Water Associ 
ated Oil Co.; vice-chairman: CLayTon Farris, 
president, Trucktor Corp.; vice-chairman, Aero 
nautics: STEPHEN J. ZAND, consulting engineer, 
Sperry Gyroscope Co., Inc.; vice-chairman, Diesel 
Engines: M. E. Nurrina, superintendent, motor 
vehicle, Cities Service Oil Co.; vice-chairman, 
Fuels & Lubricants: CLirrorp M. Larson, chief 
consulting engineer, Sinclair Refining Co.; vice 
chairman, Passenger Cars and Bodies: Apa K. 
STRICKER, JR., chairman's staff, General Motors 
Corp.; vice-chairman for Students: Joun F. 
CREAMER, president, general manager, Whecls, 
Inc.; treasurer: Burton J. Lemon, general d¢ 
velopment department, U. S. Rubber Co.; secre- 
tary: R. M. Crecar, engineer, transportation, 
Public Service Electric & Gas Co. 


@ Milwaukee 


Chairman: Water F. SrreHLow, engineer, 
tractor, Allis-Chalmers Mfg. Co.; vice-chairman 
E. R. Rurenser, installation engineer, Wau- 
kesha Motor Co.; treasurer: N. F. ApAmson, 
chief engineer, Twin Disc Clutch Co.; secretary: 
GeorceE M. LANGe, assistant district manager, 
Timken Roller Bearing Co. 


@ New England 


Chairman: Marruew A. Taytor, division 
manager, Ethyl Gasoline Corp.; vice-chairman: 
JosepH E. Noon, service manager and purchas- 
ing, Commonwealth Chevrolet Co.; treasurer: 
AL3ERT LopcGe, proprietor, Goodrich Oil Sales 
Co.; secretary: SetH B. Rosinson, Jr., sales re 
search, Lever Bros., Inc. 


@ Northern California 


Chairinan: Uxrysses A. Patrcuert, assistant 
prefessor, mechanical engineering, Stanford Uni 
versity; vice-chairman: R. A. Warson, consult 
ing engineer, Pacific Division, Federal-Mogul 
Corp.; treasurer: CuHarLtes F. BrEcKER, super- 
visor, motor laboratory, research and develop 
ment, Tide Water Associated Oil Co.; secretary: 
WituiiaM S. Crowe Lt, San Francisco. 


@ Northwest 


Chairman: Roy E. Tuompson, chief engineer, 
Western Gear Works; vice-chairman: Ratpu K. 
WHITTLEsEY, mechanical expert, Westinghouse 
Air Brake Co.; treasurer: Murray AITKEN, bus 
designer, Kenworth Motor Truck Corp.; secre- 
tary: Ropert J. Hurcuinson, sales engineer, 
Kenworth Motor Truck Corp. 


® Oregon 


Chairman: J. VERNE SAvaGE, superintendent, 
shop, motor-vehicle inspection, Municipal Shops, 
City of Portland; vice-chairman: KENNETH 
MutTcH, service manager, Wentworth & Erwin, 
Inc.; treasurer: Ernest H. ALLEN, owner, man- 
ager, Allen Battery Co.; secretary: RowLaNp 
Rose, chief engineer, Wentworth & Erwin, Inc. 


@ Philadelphia 


Chairman: Henry JENNINGs, technical editor, 
Commercial Car Journal; vice-chairman: W1- 
LIAM SCHWARZE, JR., district service manager, 
White Motor Co.; treasurer: Emit P. Gonn, test 
engineer, Atlantic Refining Co.; secretary: Her- 
BERT HoskING, editor, Automotive Industries. 


@ Pittsburgh 


Chairman: R. M. Wexer, Gulf Oil Corp.; 
vice-chairman: Frep E. Hauer, treasurer, gen 
eral manager, Mt. Lebanon Garage Co.; trea- 
surer: Harry W. Boorp, special representative, 
American Oil Co.; secretary: Ettery R. Fircn, 
chief engineer, Bendix-Westinghouse Automo- 
tive Air Brake Co. 


(Concluded on page 15) 








Savings Quoted to Show 
Air Research Dividends 


@So. California 


Take 1% off the structural weight of all the 
transport planes and the airlines of the Country 
would save $75,000 per year; reduce fuel con- 
sumption 1% and they would save $60,000 per 
year, E. P. Warner, member of the Civil Aero- 
nautics Authority and a past-president of the 
SAE, told members of the Southern California 
Section, June 14, in his paper, “The Govern- 
ment’s Responsibility in Aviation Research.” He 
used these examples to emphasize his statement 
that aeronautical research pays for itself over 
and over. Along this same line he showed that 
a 1% reduction of parasite drag accomplished 
by research would give a saving of $140,000 per 
year in operating costs. 

The Government, Mr. Warner believes, must 
take much of the responsibility for aviation re- 
search because of the military importance of 
aviation; of the savings that can be made in 
expenditures on account of air transport opera- 
tion by any improvement in the economy and 
cfhiciency of the vehicles used; and of the enor- 
mous size and cost of some of the research 
equipment, which almost requires a centralized 
plant working for the whole nation. He gave 
figures on the direct financial return from re- 
search applied to transport aircraft, but stated 
that it is impossible to put a dollar value on the 
improvement of military performance, which 
might mean the difference between a war lost 
and a war won. 

Mr. Warner divided research work into sev- 
eral categories, ranging from the development of 
basic mathematical theory at one extreme to the 
attempt in the laboratory to solve the problems 
of a particular design at the other. He explained 
that the several types of research make varying 
demands. Some of them require equipment of 
the highest order, but allow of operation which, 
though technically competent, might be more or 
less routine in nature. Others make much less 
demand on equipment, but depend entirely upon 
their successful prosecution on the availability of 
men with unusual imagination in addition to 
great skill in the use of the tools of their art. 
Some call for the utmost both in equipment and 
men, he said. 

Testing closely related to design presents a 
special problem, in the speaker’s view, in that 
he considers it extremely desirable that the in- 
dustry should, as far as possible, guide and con- 
trol its own research work of that type, with a 
minimum of direct governmental intervention; 
yet testing on the relatively small scale that is 
possible in industrially-owned or  university- 
owned laboratories has to be well coordinated 
with full-scale laboratory testing, and that, be- 
cause of the size and cost of the equipment, can 
only be done in a Government establishment, he 
declared. The cost of equipment for full-scale 
testing of even the smallest aircraft is great, said 
Mr. Warner, estimatine that it might cost as 
much as $30,000,000 to build a wind tunnel for 


Ayer 





full-scale testing of the largest aircraft now in 
use at full-speed conditions, and some $4,000, 
000 a year to run it to capacity. But, he added, 
the savings from the effective use of a well- 
equipped laboratory could also be enormous, 
and a full-scale tunnel for the largest modern 
aircraft would seem no more astonishing at the 
present time than did the present full-scale tun 
nel of the National Advisory Committee for 
Aeronautics when it was built fifteen years ago. 


Urges Greater Volume of Research 


Mr. Warner urged the need for a greater vol- 
ume of research of the present types, as well as 
for an extension into new fields, and ridiculed 
any suggestion that there could be danger in the 
duplication of wind tunnels. All the existing 
wind tunnels are fully booked up for many 
months ahead, with much work that can not be 
done at all because it is impossible to get it 
through in time. All the existing equipment 
could be duplicated and triplicated and _ there 
would be no danger of not being able to use it 
all to the greatest advantage, Mr. Warner stated. 

In conclusion, the speaker enlarged on the 
dangers of relying too heavily on Government 
for the support of product development, as op- 
posed to true research. Government support 1s 
likely to mean control through a single organi- 
zation, and it is better to depend on many indi- 
viduals and many organizations carrying for- 
ward on individual lines, and seeking to prove 
the advantage of their own projects, than to 
have the Government selecting an occasional 
invention or design proposal for special and 
unique sponsorship. The free competitive sys- 
tem has involved delays and wastes that often 
seemed serious enough, Mr. Warner declared, 
but under the American tradition we have 
chosen to accept them rather than the no-less- 





SAE Coming EVENTS 


National Tractor Meeting 


Sept. 28-29 Milwaukee, Wis. 
Hotel Schroeder 





National Aircraft Production 
Meeting 


Oct. 5-7 Los Angeles 


Annual Dinner 
New York 


Hotel Pennsylvania 


Oct. 16 


National Transportation & 
Maintenance Meeting 
Oct. 26-27 St. Louis, Mo 


Coronado Hotel 


National Fuels & Lubricants 
Meeting 
Nov. 2-3 Tulsa. Okla. 


VMavo Hotel 


Annual Meeting 
and Engineering Display 
15-19, 1940 
Book-Cadillac Hotel 


Jan. Detroit 


real drawbacks of a centralized determination of 
the lines that development should follow 


Prior to the dinner meeting, which was held 
at The Breakfast Club, the motion picture 
“Wings of Progress’ was shown through the 
courtesy of the Lockheed Aircraft Corp. C. F 
Licnesch, president of Air Agency and secretary 
of the Southern California Section, presided at 
he meeting. 


Chevrolet Host to Students 





More than 40 members and applicants of the SAE Student Branch at General Motors 

Institute were welcomed at the Chevrolet motor plant on the afternoon of June 7. 

After a 2-hr tour of the works, dinner was served at the Capitol Grille and J. R. Barrett, 
superintendent of the plant, addressed the group. 
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Number of Aircraft Fuel 
Specifications Reduced 


From the score or more of aviation gasoline 
specifications existing in 1938 the Survey Divi- 
sion of the Cooperative Fuel Research Commit- 
tee recently reached agreement on five specifica- 
tions which it believes adequately would meet 
requirements of present-day engines. In_ the 
group undertaking this study, at the request of 
the Air Transport Association of America, were 
representatives of the leading airline operators, 
engine manufacturers, and petroleum refiners. 

These five specifications have been referred to 
the American Society for Testing Materials and 
are being published as information in the annual 
report by its Committee D-2. 

Through the Air Transport Association and 
the International Air Trafhc Association thes« 
specifications were brought to the attention of 
Committee 20 of the International Standards 
Association and were favorably and construc- 
tively discussed in an informal conference in 
New York, May 17, held under the auspices of 
the American Standards Association. 

These specifications, at present, are restrictive 
of potentially suitable fuels which can be in- 
cluded provided volatility limits can be ex 
panded and other controversial restrictions eased 
or eliminated as a result of research. Present 
research programs are devoted to the subjects of 
lead tetraethyl content, volatility, acid heat, and 
gum content; considered the principal contro- 
versial items. 

Work is being carried out by the Aviation 
Fuels Division of the Cooperative Fuel Research 
Committee in the development of a knock test 
for aviation gasoline which will correlate with 
full-scale engine operation without limitations as 
to composition. This CFR division also has 
organized a series of research projects to study 
the subject of aviation gasoline volatility require 
ments with the object of determining: (a) thos« 
factors which dictate engine performance as 
affected by fuel volatility, and (4) the quantita- 
tive limits to be assigned to thes¢ 
throughout the distillation range. 

Acid heat, the committee recognizes, is a quite 
indirect method of evaluation and a composition 
limiting item. It is further realized that while it 
eliminates certain undesirable fuels it may also 
eliminate fuels which would be satisfactory. This 
subject is being studied by Section VI of Tech- 
nical Committee A of the ASTM in the hope 
that a more direct method of solving this prob- 
lem may be obtained. 


factors 


During the coming year, 1939-1940, Section |] 
of ASTM Technical Committee A will under- 
take an investigation of the applicability of the 
ASTM Tentative Method of Test for the Gum 
Stability of Gasoline, intended primarily for 
automobile gasoline, to aviation gasoline, mak- 
ing such changes in technique and apparatus as 
may be indicated. 


New Standards Projects 
Two new subdivisions of the Ball & Roller 
Bearing Division of the SAE Standards Com 
mittee have been organized. One is working on 
a new standardization project for needle bear- 
ings, and the other will review and prepare re- 


vised standards for thrust ball bearings. This 
latter subdivision will probably tie in closel\ 
with the work of International Standards Asso 


ciation Committee 4 on Thrust Ball Bearings. 


Section Officers Honored 


A dinner in honor of the retiring and newly 
elected Section officers, June 1, was the final 
event on the St. Louis Section’s 1938-1939 cal- 
endar. During and following the dinner the 38 
members attending were entertained by 
show. 


a floor 


NEWS OF THE SOCIETY 


The Trophy Passes Hands 





Marcus L. Brown, Jr., chairman-elect of the Canadian Section, congratulates James C. 

Armer upon winning the "Tiny'’ Houston Gold Memorial Trophy at the Section's recent 

golf outing, while Max Evans, 1938 winner, makes the presentation. Only Section past- 
chairmen compete for this trophy. 


There was a total of 42 prizes for the 125 Section members and guests who took part in 
this annual golfing event, which was held this year at the Royal York Golf Club, 
Toronto, June 23. 


Oregon Section Sees 


Men,”” a moving picture of th 
Northwest's huge lumber industry, de- 
picting the journey of a timber from a seedling 
to finished two-by-fours hauled by truck to the 
neighborhood lumber yard, provided entertain- 
ment for members of the Oregon Section when 
they met June 16 for the 
officers. 


Picture 


“Trees and 
Pacihe 


purpose of electing 


SAE Section Officers 
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@ St. Louis 


Chairman: G. R. Ericson, patent counsel, 
Carter Carburetor Corp.; vice-chairman: RoBeRt 
G. Hatt, regional service manager, Fleet Sales 
Division, General Motors Sales Corp.; treasurer: 
A. J. Minces, Jr., designer, Busch-Sulzer Bros. 
Diesel Engine Co.; secretary: ArcHie R. Bur- 
GESss, instructor, mechanical engineering, Wash 
ington University. 


@ Southern California 


Ectis W. TEMPLIN, automotive 
engineer, Los Angeles Department of Water & 
Power; vice-chairman: JoHN Wiccers, chief en 
gineer, Moreland Motor Truck Co.; vice-chair- 
man, Aviation: Brint Epwarps, engineer, power 
plant group, Douglas Aircraft Co., Inc.; vice- 
chairman, Transportation & Maintenance: J. E. 
Rossins, mechanical superintendent, Paramount 
Pictures, Inc.; vice-chairman, Fuels & Lubri 
cants: Utric B. Bray, assistant manager, re- 
search, Union Oil Co. of Calif.; treasurer: F. C. 
PATTON, Los Angeles Motor Coach 
Capt. W. A. F. MILLINGER, pro 


Chairman: 


manager, 
Co.: secretary: 


curement 
Reserves. 


planning, U. S. Army Air Corps 


@ Southern New England 


Chairman: WarreEN F. TEIGELER, sales engi- 
neer, Fafnir Bearing Co.; vice-chairman: Frep- 
ERICK W. MEsINGER, district manager, Norma- 
"loffmann Bearings Corp.; vice-chairman, Aecro- 
nautics: JoHn G. Les, aeronautical engineer, re- 
search division, United Aircraft Corp.; treasurer: 
T. C. DetavaL-Crow, chief engineer, New De- 
parture Division, General Motors Corp.; secre- 
tary: CHEsTER R. WELLs, design engineer, Pratt 
& Whitney Aircraft Division, United Aircraft 
Corp. 


@ Syracuse 


Chairman: T. J. Lirve, Jr., chief engineer, 


Easy Washing Machine Corp.; vice-chairman: 
Ropman S. Reep, chief engineer, Brockway 
Motor Co., Inc.;  secretary-treasurer: L. W. 
MouLton, owner, Manufacturers’ Consulting 
Engineers. 
© Washington 

Chairman: Paut B. Lum, branch manager, 


Autocar Sales & Service Co.; treasurer: CLar- 
ENCE S. BRUCE, assistant automotive engineer, 
National Bureau of Standards; secretary: Ber- 
NARD H. BENsoN, inspection section of under- 
ground construction, Department of 
Engineering. 


Sanitary 


@ Tulsa Group 


Chairman: Frank A. Suess, assistant to chief 
technician, Continental Oil Co.; vice-chairman: 
Joun V. Brazier, assistant to vice-president, 
Barnsdall Refining Corp.;  secretary-treasurer: 
WiiiiaM F, Lows, secretary-treasurer, Natural 
Gasoline Association of America 








About SAE Members: 





JAMES I. SIMPSON, formerly vice-president 
and general manager, Dunlop Tire & Rubber 
Goods Co., Ltd., Toronto, Ont., recently was 
elected president of the company. 


WILLIAM S. KNUDSEN, president of Gen- 
eral Motors Corp., is one of nine industry rep- 
resentatives named by Assistant Secretary of 
War Louis Johnson to assist in the distribution 
of orders under the Administration’s $34,500,- 
000 educational order program, designed to 
familiarize industry with the Government's 
wartime requirements. 


HAROLD HEATH, director of production 
in the Rootes group of companies, England, 
arrived in the United States late in June to 
study automobile and aircraft manufacturing 


methods. 


L. F. OSBORNE has taken the post of ser- 
vice engineer for British Aeroplane Engines, 
Ltd., Montreal, Quebec, Canadian agents for 
Bristol Aeroplane Co., England. He was former- 
ly service engineer with Armstrong Siddeley 
Motors, Ltd., Coventry, England. 


T. C. DELAVAL-CROW, chief engineer, 
New Departure Division, General Motors Corp., 
and GUNNAR PALMGREN, chief engineer, 
SKF Industries, Inc., attended meetings of the 
International Standards Association’s Commit- 
tec 4 on Ball and Roller Bearings at Helsing- 
fors, Finland, early last month, as official Amer- 
ican representatives accredited by the American 
Standards Association. 


ALFRED P. SLOAN, JR., chairman of the 
board, General Motors Corp., delivered the sixth 
annual Alexander Van Rensselaer lecture at 
Drexel Institute of Technology, Philadelphia, 
June 6. 


C. J. EDWARDS has been appointed Detroit 
district sales representative of the La Salle Steel 
Co., Chicago. 


William B. Mayo 


Serving Detroit 





WILLIAM B. MAYO, former chief engineer 
of the Ford Motor Co., has been named by the 
mayor of Detroit to serve on the City Plan 
Commission. 


P. C. RITCHIE, advertising manager, Wau- 
kesha Motor Co., has been elected vice-president 
of the Milwaukee Association of Industrial Ad- 
vertisers. 


GEORGE J. MEAD has resigned as a director 
and member of the executive committee of the 
United Aircraft Corp. Last March he declined 
re-election as vice-president and chief engineer 
of the company. Mr. Mead was one of the 
founders of the Pratt & Whitney Co., now the 
aircraft division of United Aircraft. 


MURTEN G. HIETT, chief supervisor of 


mechanical equipment, United States Depart- 


ment of Agriculture, Forest Service, has been 
transferred from San Francisco to Ogden, Utah. 


Advancement of GUY W. WILSON to man- 
ager of the transportation department of Gen- 
eral Electric Co., Schenectady, N. Y., recently 
was announced, following by less than a month 
his appointment as assistant manager of that 
department. Mr. Wilson entered the employ of 





Guy W. Wilson 
New Appointment 


General Electric in 1923, immediately after his 
graduation from Pennsylvania State College, 
and since 1926 has been associated with the 
general office division of the transportation de- 
partment at the Erie works. 


CHARLES HAROLD HELLING, formerly 
research assistant, Pennsylvania State College, is 
technical correspondent with General Motors - 
Foreign Distributors, New York. 

EARL W. HAEFNER has transferred from 
the service division of the Chrysler Corp. to 
the Airtemp Division. He will make his head- 
quarters in Dayton, Ohio, as manager of the 
erection and service department. 


When the Inland Manufacturing Division of 
General Motors Corp. recently acquired the as 
sets and business of the Bondall Co., St. Louis, 
the following Bondall men were among those 
joining the Inland organization: F. A. SHARPE, 
Bondall director of sales, continues to represent 
the products formerly manufactured by that 
company, with headquarters in Detroit; HED- 
LEY R. DREHER is plant superintendent; and 
ROBERT E. ANTHEIL is engineer. 


ARCH L. FOSTER, for 9 years technical 
editor of National Petroleum News, has joined 
the sales engineering staff of the Lubri-Zol 
Corp., Cleveland. Before joining National Petro 
leum News Mr. Foster was with the U. S. Bu 
reau of Mines at Washington and San Francisco 


Among SAE members participating in th 
Engineering and Maintenance Conference of 
the Air Transport Association in Los Angeles, 
June 12-14, were: J. R. MacGREGOR, Standard 
Oil Co. of Calif.; ARTHUR NUTT, Wright 
Aeronautical Corp.; R. S. HUESTED, of th: 
same company; T. W. SIERS, Canadian Airways, 
Ltd.; EDWARD P. WARNER, Civil Aero- 
nautics Authority; and WILLIAM HOARE, 
United Air Lines. Mr. Hoare was called upon 
to accept the Aviation Maintenance Award, on 
behalf of his company of which he is superin 
tendent of repairs and overhaul in Cheyenne, 


Wyo. 
JAMES TROSINO, formerly a student at 


the Tri-State College of Engineering, is now 
engineer in charge of the sample department, 
Henrite Products Corp., Ironton, Ohio. 


J. VERNE SAVAGE, superintendent of mu 
nicipal shops for the City of Portland, Ore., and 
chairman of the SAE Oregon Section, recently 
was elected commodore of the Lake Osweg 


Yacht Club. 


WALTER C. KEYS, mechanical product en 
gineer, United States Rubber Co., left Detroit 
late in June for the west coast and Honolulu. 
He expects to return late this month or earl; 
in September. 


EMERY B. KEREKES is in the research and 
development department of the Atlantic Refin- 
ing Co., Philadelphia, in a mechanical engi- 
neering capacity. Formerly he was mechanical 
engineer with the Boller Motors Corp., Balti 
more. 

(Concluded on page 17) 











C. B. D. Wood 


Charles Bryant Drake Wood, for many years 
president of The Pressed Steel Co., Wilkes-Barre, 
Pa., died May 27. He was 54 years old. 

Mr. Wood attended Cornell University for 
two years and had been engaged in metallic 
packing and paper mill work prior to his affilia- 
tion with The Pressed Steel Co. in 1909. He 
was an expert in pressed steel work and a great 
portion of his work was in the development of 
steel stampings for automobiles. He became a 
member of the Society in 1916. 


Dr. H. F. Haworth 


Dr. Harold Firth Haworth, a foreign mem- 
ber of the Society since 1929, died at the age of 
56 at Manchester, England, June 18, following 
an operation. Dr. Haworth was outside techni- 
cal representative of Leyland Motors, Ltd., 
which he joined in 1920. For the period 1929- 
1933 he held the position of chief engineer, and, 
at the time of his death, was supervising the 
design and sales of trolley buses and railcars, in 
addition to other work. 

During the War, Dr. Haworth was a captain 
in the Royal Engineers, serving partly in France 
and partly at Shoeburyness, where he specialized 


in anti-aircraft activities and helped to develop 
the searchlight as a weapon of war. 

He was educated at Liverpool and Zurich 
Universities and had held appointments on th« 
staffs of City and Guilds College, London, and 
the Imperial College of Science and Technology, 
South Kensington, prior to his affiliation with 
Leyland. 


Morton F. Judd 


Morton F. Judd, secretary and general man 
ager of the Raybestos Division of Raybesto 
Manhattan, Inc., Bridgeport, Conn., died June 
28 while in his 54th year. 

After two years at Yale University, Mr. Judd, 
in 1905, entered the engineering department 
of the Bullard Machine Tool Co., as draftsman, 
advancing to assistant to sales engineer and 
vice-president in 1908. From 1913-1915 he 
was sales manager of the optical machinery di- 
vision of the American Optical Co., joining 
the Raybestos organization in the latter year. 


He first was sales manager and, after 192 
secretary and general manager of the company. 
At the time of his death he also was vice-presi- 
dent of the Times-Star Co., publishers of a 
Bridgeport evening newspaper. 

Mr. Judd became a member of the SAE in 


1933. 
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About SAE Members: 





(Concluded from page 16) 


H. C. TETT, formerly manager, technical 
department, Anglo-American Oil Co., Ltd., has 
taken a technical position with International 
Association (Petroleum Industry), Ltd., London, 
England. 


J. C. HUNSAKER, head, department of me- 
chanical engineering, Massachusetts Institute of 
‘Technology, has been nominated as a vice-presi- 
dent of the American Society of Mechanical 
Engineers. 


EDGAR J. DOUGLAS is draftsman with the 
Hudson Motor Car Co., Detroit. He was with 
Packard in a similar capacity. 


JOHN G. HILL, formerly automotive engi- 
neer with the Tide Water Associated Oil Co., 
New York, is managing the Broad Street Garage 
at Manasquan, N. J. 


I. M. HOLSTEIN, formerly with Acrotorque 
Power & Drive Co., New Haven, Conn., has 
joined Pratt & Whitney Aircraft at East Hart- 
ford, Conn. 


TELL BERNA, general manager, National 
Machine Tool Builders’ Association, spoke on 
“The Tool Engineer and the Machine Tool In- 
dustry”’ before the Elmira, N. Y., chapter of the 
\merican Society of Tool Engineers, June 16. 


STEPHEN G. LUTHER, JR., last year’s 
secretary-treasurer of the SAE Student Branch 
at Purdue University, has started work with the 
Goodyear Tire & Rubber Co. of Michigan, at 
Jackson, Mich. 


JOSEPH N. STANFORD recently left the 
body engineering department, Fisher Body Corp., 
Detroit, to join the engineering department of 
Douglas Aircraft Co., Inc., Santa Monica, Calif. 


EVERETT L. CONSIDINE has joined the 
Atlas Imperial Diesel Engine Co., Oakland, 
Calif. He was junior engineering aide, State of 
California. 


JOHN F. MASON, a recent graduate of the 
University of Oklahoma, is engineering drafts- 
man with the Spartan Aircraft Co., Tulsa, Okla. 


Harvard University and Dartmouth College 
conferred honorary Doctor of Science degrees 
upon CHARLES F. KETTERING, vice-presi- 
dent in charge of research, General Motors 
Corp., at their commencement exercises late in 
June. “An engineer in the great American tra- 
dition, an inventor whose imagination has 
quickened both industry and science,” was Mr. 
Kettering’s citation read by Dr. James Bryant 
Conant, president of Harvard, in conferring the 
degree of that University. 


An honorary degree of Doctor of Arts in 
Business Administration was conferred June 14 
upon WILLIAM S. KNUDSEN, president of 


General Motors Corp., by Wayne University. 


GEORGE J. WONDERLIN, formerly a stu- 
dent at the Polytechnic Institute of Brooklyn, is 


now with the Wright Aeronautical Corp., Pater- 
son, N. J. 


When the Institution of Mechanical Engineers, 
Great Britain, meets with the American Society 
of Mechanical Engineers in New York, Sept. 
4-8, the program will include papers by SAE 
members E. C. OTTAWAY, technical officer, 
London Passenger Transport Board, London, 
England, and F. C. HORNER, assistant to the 
chairman, General Motors Corp. Following the 
New York sessions the British visitors will visit 
Boston, Toronto, Detroit, Cincinnati, White Sul- 
phur Springs, Washington, and Philadelphia. 


NORMAN E. CARLSON, who has been auto- 


motive engineer with Swift & Co., Chicago, 


ABOUT SAE MEMBERS 


has been named manager of the equipment de- 
partment, Greyvan Lines, Inc., of the same 
city. 

ROBERT W. VINSON, formerly service man- 
ager with the Kupp Motor Co., Inc., Portland, 


Ore., 1s now with Wentworth & Irwin, Inc., 
of the same city. 


DR. GEORGE W. LEWIS, director of aero- 
nautical research, National Advisory Committee 
for Aeronautics, presided at the session on Sail- 
plane Design and Operation when the Institute 
of the Aeronautical Sciences and the Soaring 
Society of America held their joint meeting at 
Elmira, N. Y., during the National Soaring 
Contest, June 30 and July 1. 


ROBERT L. SUTHERLAND, a recent grad 
uate of the University of Illinois, has started 
work in the development department of the 
Firestone Tire & Rubber Co., Akron, Ohio. 


GEORGE WOODROW BROWN, a recent 
graduate from Purdue University, is receiving 
technical training with the B. F. Goodrich Co., 
Akron, Ohio. 


A. P. EMMERT has taken a position as en- 
gineer in charge of new projects with the 
Warner Gear Division of Borg-Warner Corp., 
Muncie, Ind. 


CAPT. ARTHUR B. NICHOLSON, United 
States Army, has been transferred from Maxwell 
Field, Ala., to Fort Monroe, Va. 


About 


(Concluded 


of a hard broaching process used exten- 
sively in the automotive and other in- 
dustries. 


® Floyd F. Kishline (M 717), whose 
appointment as assistant engineer of Nash- 
Kelvinator was announced in the SAE 
Journal last month, is prominent in SAE 
activities. He was a vice-president of the 
Society in 1934; headed the Detroit Sec- 
tion in 1938; and now serves on the Pas- 
senger-Car Activity Committee, the Gen- 
eral Research Committee, several fuels 
research committees, and the _ Sections 
Committee. He also is vice-chairman of 
the passenger-car division of the Standards 
Committee. Before joining Nash-Kelvina- 
tor Mr. Kishline was assistant chief en- 
gineer of Willys-Overland and, prior to 
that, chief engineer of Graham-Paige with 
which he was affiliated for many years. 


@ M. J. Kittler (M °30), after receiv- 
ing the degree of Bachelor of Science in 
Mechanical. Engineering from the Armour 
Institute of Technology in 1929, went to 
work in the engine laboratory of the trac- 
tor works of the International Harvester 
Co. There he was engaged in general. 
laboratory and test work on tractor and 
truck engines and carburetors. In his next 
job, with the Bendix-Stromberg Carburetor 
Co., he concentrated on experimental and 
development work on all types of carbu- 
retors and was closely associated with the 
development of the automatic choke. In 
1935 he left Stromberg to join the organ- 
ization of the new Chandler-Groves Divi- 
sion of the Holley Carburetor Co., and 
since then has devoted his efforts exclu- 
sively to the design and development of 
the aircraft carburetor described in his 
paper in the Transactions Section of this 
Journal. 
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OTTO DYCKHOFF writes that his new ad 
dress is: Volkswagenwerk GmbH., Stadt des 
KdF.-Wagens, near Fallersleben, Germany. He 
was general works manager of Volkswagen 
at Stuttgart. 


GERALD D. LINE sailed for England on the 
Queen Mary July 19. While abroad he will do 
experimental engineering work with license: 
companies of the Wilcox-Rich Division of 
Eaton Mfg. Co., Detroit, with which he 1s 
affiliated as engineer. 


A vehicle air-conditioning system has been 
patented by RALPH F. PEO, vice-president of 
Houde Engineering Corp., Buffalo, who has as 
signed the patent to his company. The system 
involves a dry air-conditioning unit and is de- 
scribed as a standardized automobile air condi- 
tioner to be mounted on the roof of a closed 
automobile, according to Automotive Industries. 


DR. GUSTAV EGLOFF, director of research, 
Universal Oil Products Co., Chicago, recently 
revealed that he had devised a new way to 
make synthetic rubber from butane gas. It 1s 
a butadiene rubber said to be much less costl 
to produce than the German developed buta- 
diene rubber called “Buna” which is made from 
acetylene. Dr. Egloff is quoted as stating that 
the new product, if made in any quantity, can 
sell for less than 20¢ per lb. In automobil 
tires it is said to have about three times the en 
durance of natural rubber. 


Authors 


from page 7) 


@ H. O. Mathews (M 731), vice-presi- 
dent of the SAE Transportation and Main- 
tenance Activity, is an alumnus of Purdue 
University, receiving his B.S.E.E. degree 
in 1923 and the professional degree of 
Electrical Engineer in 1927. Starting with 
the Bell Telephone System in 1923 he 
served in various capacities in the plant 
department until December, 1930. At that 
time he took charge of the automotive de- 
partment in Chicago, with the operation 
and maintenance of 500 trucks under his 
supervision. He continued in that capac- 
ity until December, 1936 when he joined 
the Public Utility Engineering & Service 
Corp. as automotive engineer. 


® Col. E. J. W. Ragsdale (M °22) has 
played an important part in the introduc- 
tion of stainless steel as a structural ma- 
terial and is the inventor of the “Shot- 
weld” system. Educated in German col- 
leges, he returned to this country in 1908 
and was graduated in naval architecture 
from M.1L.T. in 1910. Immediately there- 
after he was commissioned in the Army, 
and had most of his service in the Ord- 
nance Department. After the World War 
he resigned his commission and has been 
with the E. G. Budd Mfg. Co. ever since, 
first as research engineer and later in his 
present capacity as chief engineer of the 
stainless steel division. 


@® Peter F. Rossmann (M 735) ac- 
quired his production and engineering ex- 
perience in the automotive industry. His 
original contact with aviation was in con- 
junction with the tooling program on the 
Packard-Diesel aircraft engine. He held 
the post of design engineer with Packard 
when he lejt there late in 1936 to join the 
Curtiss Aeroplane Division of Curtiss- 
Wright Corp., as design engineer. 
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Applications Received 


The applications for membership 
received between June 15, 1939, 
and July 15, 1939, are listed here- 
with. The members of the Society 
are urged to send any pertinent in- 
formation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 











REG. U.S. PAT. OFE 


ALL-METAL — FLEXIBLE 


TUBING 


Flexible tubing today per- 
forms more and more exact- 
ing and outstanding services. 
Therefore, when specifying 
this very vital part of modern 
machinery, care should be 
exercised in its selection. 


For over twenty years the 
Titeflex Metal Hose Co. has 
been the largest manufac- 
turer of all-metal pressure 
tubing in this country. As 
such and with a competent 
engineering staff, we stand 
ready to solve your flexible 
tubing problems. 


Send us your specifications 


Titeflex Metal Hose Co. 


NEWARK N. J. 











Baltimore Section 


Bose, James F., junior mechanical engineer. 
U. S. Naval Engineering Experiment Station, 
Annapolis, Md. 


Buffalo Section 


BERLIN, Don R., chief engineer, Curtiss Acro 
plane Division, Curtiss-Wright Corp., Buffalo, 
mY. 


Canadian Section 


ALLEN, Keirn C., branch manager, British 
American Oil Co., Toronto, Ont., Canada. 

BeRLYN, Martin, chief engineer, Diesel De- 
partment, Dominion Engineering Works Ltd., 
Montreal, Que., Canada. 


Chicago Section 


GREENBURG, CHARLES F., 
tion manager, Municipal 
Bend, Ind. 

OvERHOLT, L. F., 
ment engineer, 
Chicago. 


secretary, produc- 
Supply Co., South 


experimental and develop 
International Harvester Co., 


Dayton Section 


Myers, JoHN GeorGE, draftsman, 
Machinery Corp., Hamilton, Ohio. 


General 


Detroit Section 


CusHMAN, Gorpon J., personnel manager, 
General Headquarters Air Force, Selfridge Field, 
Mich. 

Foro, Henry, II, 
Dearborn, Mich. 

KutHe, Cuarces H., technical advisor, Re 
vere Copper & Brass, Inc., Detroit. 

McLeop, Nei W., junior engineer, Detroit 
Diesel Engine Division, General Motors Corp.. 
Detroit. 

McDona.p, F. W., Jx., dynamometer opera 
tor, Diesel Engineering Division, General Mo 
tors Laboratory, Detroit. 

Myo.snes, Leonarp O., experimental engi 
neer, Detroit Diesel Engine Division of General 
Motors Corp., Detroit. 

PAINTER, Roy W., experimental 
Gerotor-May Co., Detroit. 


director, Ford Motor Co., 


engineer, 
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Kansas City Section 


ToMLInson, DanieL Wess 41H, chief engi 
neer, Transcontinental & Western Air, Inc., Kan 
sas City, Mo. 


Metropolitan Section 


BENNETT, WiLuLiAM K., service manager, The 
Brooklyn White Service, Brooklyn? N. Y. 

CREMER, GEORGE Dorvtanp, 11 Hillcrest 
Drive, Pelham Manor, N. Y. 

Creter, RicHarp, special representative, 
mins Diesel Engine Corp., New York. 

Davies, JoHN Henry, serviceman, Consol 
dated Edison Co. of New York, Bronx, N. Y. 

Hucues, Rospert E., fleet manager, Caswell 
Motor Co., New York. 


Cum 


JanKE, F. H., Jr., engineer, Jacobson & Co., 
New York. 
Martin, Emery J., assistant superintendent 


flying, United Air Lines Transportation Corp., 
Newark, N. J. 

TOWNSEND, Lewis M., 
Wright Aeronautical Corp., 


service engineer, 
Paterson, N. J. 


Milwaukee Section 


DosroGcowskli, DANtEL T., 
cal engineer, Milwauke« 
waukee. 


apprentice mechani 
Stamping Co.,_ Mil- 


Southern California Section 


KINDELBERGER, JAMES Howarp, | president, 
North American Aviation, Inc., Inglewood, Calif 


Foreign 


ALLEN, ARTHUR FREDERICK, draftsman, Rolls 
Royce, Ltd., Derby, England. 

Bastrow, Dona.p, designer, car Project Office, 
Rolls Royce, Ltd., Derby, England. 

Bretov, EyNar Pout FERDINAND, chict inspec 
tor, Ford Motor Co. of Japan, Ltd., Yokohama, 
Japan. 

Finzi, Dr. Inc. 
Ferrara, Italy. 

GREEN, Mavrick, engine designer, Bristol 
Aeroplane Co., Ltd., Filton, Bristol, England 

JacoBsEN, VicGo WeEsTPHAL, mechanical en 
gineer, P. O. Box 165, Curacao, N. W. I. 

McFar.LaNE, WALTER JAMES, technical officer, 
A. G. Healing, Ltd., Melbourne, Australia. 

Neaves, Douc.as, technical assistant, Humber 
Motors, Ltd., Coventry, England. 

PatTrersson, Eric Gustav ANSELM, mechanical 
engineer, Ford Motor Co., A. B. 
Stockholm, Sweden. 


Dario, Via Aldighiert 22, 


Frihamnen, 


New Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between June 15, 1939, and 
July 15, 1939. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 


Buffalo Section 


SHAUGHNESSY, O. WILLIAM (A) automotive 
engineer, Socony-Vacuum Oil Co., Inc., 1100 
Elk St., Buffalo, N. Y. (mail) 27 Sterling Ave., 
Kenmore, N. Y. 


Canadian Section 

Conn, HucGH Gorpon (M) lecturer, Queen’s 
University, Kingston, Ont. 
Chicago Section 


Witcox, Ratpw L. (M) metallurgical engi 
neer, New Jersey Zinc Sales Co., Inc., 221 N 
LaSalle St., Chicago. 


Cleveland Section 


SULLIVAN, EUGENE DENNIs (M) assistant chiet 
engineer, Acrotorque Co., 4835 Lexington Ave., 
Cleveland. 


Detroit Section 


CaserRTA, MicHELE (M) consulting engineer, 


2-163 General Motors Bldg., Detroit. 
B., Jr. (J) stylist, Stinson 
Corp., Wayne, 


Gaston, GEORGI 
Aircraft Division, Aviation Mfg 
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Mich. 
Mich. 
Hurr, E_prep H. (M) plant superintendent, 


(mail) 22355 Michwan Ave., Dearborn, 


NEW MEMBERS QUALIFIED 


Pittsburgh Section 


FipLeR, STANLEY W. (A) automotive service 
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Outside of Section Territory 


SPENCER, WinuiAmM H. (M) technical director, 





: . . instructor, Pittsburgh Public Schools, Connelley Sealed Power Corp., Muskegon, Mich 
Stunson Aircraft Division, Aviation Mfg. Corp., Vocational School, Pittsburgh (mail) 7421 Pen 
Wayne, Mich. : ‘ held Court. . 
IsBELL, Don K. (M) designing engineer, Yel Foreign 
low Truck & Coach Mfg. Co., Pontiac, Mich 


St. Louis Section 


Parks, OLIver L. 
Parks Air College, Inc.. 
STROUP, 


(mail) 847 N. Perry St. 

JENNINGS, FREDERICK ANDERSON (J) student 
engineer, Chrysler Corp., Detroit (mail) 31 
Lewiston, Grosse Pointe Farms, Mich. 

MossHAMER, 


Aspin, FranK M 
director, F. M. 


cashire, 


(FM) chairman, managing 
Aspin & Co., Ltd., Bury, Lan 
England (mail) 149 Walmersley Rd 


(A) president, 
East St 
Howarp 


founder, 
Louis, Ill. 


FREDERICK (M) engineer, StmMonsEN, RicHarp (A) managing director, 


EDGAR 













Lee (J) junior automo air-brake division, Wagner Electric Corp., 6400 Mason & Simonsen, Ltd., Adelaide Terrace, 
tive engineer, Socony-Vacuum Oil Co.. Inc., Plymouth Ave., St. Louis, Mo. (mail) 7 Pit- Perth, Western Australia. 
Detroit (mail) 903 W. Grand Blvd. man Place, Kirkwood, Mo. Tarcow, Hersert Ernest (FM) _ technical 
Rarston, JaMes V. (J) field engineer, Bendix ’ : : sales representative, Samuel Fox & Co., Ltd., 
Westinghouse Automotive Air Brake Co., 8-212 Southern California Section Stocksbridge, Shefield, England (mail) 24 Shar 
General Motors Bldg., Detroit. TownsEND, HENRY GLENN (M) 7614 Stan mans Cross Rd... Solihull, Warwickshire, Eng 
RoBerTSON, I. W. (M) chief engineer, Dryden’ ford Ave., Los Anveles land 
Rubber Co., 2-270 General Motors Bldg., De 
troit. 
Indiana Section 
ScHACHT, GrEorGE W. (A) time study and 
production, Auburn Automobile Co., Conners LABORATORY 
ville, Ind. (mail) Westport, Ind os 
Kansas City Section iid ! 
Curtis, ArtHuR B. (A) chief, techmical dh 


vision, Craver & Jay Corp., 
sas City, Mo. 


1606 Main St., Kan 


Metropolitan Section 


Fraapk, Bert E. (J) automotive 
S & E Motor Hire Corp., 520 W. 
New York (mail) 652 W. 189th St. 

FRANKFORD, FRANK P. (M) general superin- 
tendent of shops, Fifth Ave. Coach Co., 605 
W. 132nd St., New York Hobart 
St., Ridgefield Park, N. J. 

RATHER, JAMES B., Jr. (J) assistant 
visor, Socony-Vacuum Oil Co., Inc., 
point Ave., Brooklyn, N. Y. (mail) 
St., Jackson Heights, L. I., N. Y. 

WITTNEBERT, FreED R. (M) equipment engi- 
neer, Sperry Products, Inc., 1505 Willow Ave.. 
Hoboken, N. J. (mail) 224 Retford Ave., Cran- 
ford, N. J. 


engineer, 
2oth St., 





ON GUARD WITH THE 
MICROSCOPIC EYE 


(mail) 41 


super 
412 Green 
24-58 goth 


Milwaukee Section 


Kart (M) partner, associate de 
signer, Brooks Stevens —Industrial Design, 340 
N. Milwaukee St., Milwaukee. 

Yonx, E. J. (A) lubrication engineer, charge 
of training lubrication personnel, Socony- 
Vacuum Oil Co., Inc., Wadhams Division, 907 
S. First St., Milwaukee (mail) 7423 W. North 
Ave., Wauwatosa, Wis. 
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@ For 36 
signed and built power transmission 
equipment for the most severe usage— 
checked performance closely—constantly 
improved for better service. Still, all this 
falls short of the Spicer conception of 
guaranteed service to you. So Spicer 
conducts endless laboratory tests to get 
definite proof in advance that each part 
produced will be equipped for peak 
performance on the job. 


New England Section 

ZABARSKY, MiLtTon J. (A) owner 
bury Trucking Co., 43 
bridge, Mass. 


, St. Johns- 
Lansdowne St., Cam 


Northern California Section 


CuLver, SHERER G. (M) vice-president, Key 
System, 2129 Grove St., Oakland, Calif. 

Spivey, Ray S. (A) service supervisor, North- 
ern California, Cleveland Tractor Co., Cleveland 
(mail) 2660 Harrison St., San Francisco. 


Spicer subjects steels to microscopic 
examination revealing structural qualities, 
minute flaws, cleanliness, etc. If it meets 
the rigid demands of Spicer it is pro- je ae 
cessed to its maximum physical properties. 


A few of the parts in the broad, quality line 
of Sper power transmission equipment. 


reasons why you can buy Spicer equip- 
ment with implicit confidence in its 
superior performance and service. 


Northwest Section 


That's how Spicer quality goes all the 


Conran, way through each part—one of the many 


Rretty LD. (J) engineering drafts 
man, Kenworth Motor Truck Co., 1263 Merce 


St., Seattle, Wash. (mail) 2506 N. goth St. 


Spicer Manufacturing Corporation - Toledo, Obio 


Philadelphia Section 


BROWN .-LIPE SALISBURY SPICER PARISH 
Bray, LeENNox JeroMrE (M) general foreman, CLUTCHES and FRONT and REAR UNIVERSAL FRAMES 
Bethlehem Steel Co., Bethlehem, Pa. (mail) TRANSMISSIONS AXLES JOINTS READING, PA. 


1747 W. Union Blvd. 
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FEDERAL 
BEARINGS 














SEE THE FEDERAL BOUNDING BALL 
EXHIBIT 


FORD BUILDING 
NEW YORK WORLD'S FAIR 








THE FEDERAL BEARINGS CO. INC. — 
Sb akties of VI MCALLA Puitinggs 
Teltle}: 1. 4441-1] a. Pe & ; 


Detroit Sales Office: 2608 Book Tower ¢ Chicago Sales Office: 120 N. Peoria St. 
Cleveland Sales Office: 402 Swetiland Building 





